B. Cac dwong van nhan lién nhan (trung tim nhin ngang va nhin doc)
1. Trung tdm nhin ngang

Van dong mit ngang duoc thyc hién béi co thing trong(medial rectus) va co thing ngoai(lateral
rectus), duoc phan bd boi day than kinh van nhin chung(oculomotor) (day III) va day than kinh
van nhin ngoai(abducens) (diy VI), tuong tng. Cac nhan day III va day VI duoc lién két voi
nhau bdi bo doc gitra (medial longitudinal fasciculus, MLF). Thong qua MLF, cac hoat dong
phdi hop tao ra van dong mét ngang lién hop (conjugate horizontal).

Céc rdi loan van dong mit ngang giy ra bai cac ton thuong & ndo duge phan thanh ba nhom:
(a) liét nhin cham cht bén (lateral gaze palsy),

(b) liét mat lién nhan (internuclear ophthalmoplegia)

(c) hoi chirng mot va mét nira (one-and-a-half syndrome).

Liét nhin chdm chu bén 1a do ton thuong lién quan dén chét ludi canh duong gitra cau ndo
(paramedian pontine reticular formation (PPRF) hodc nhan déy VI. Liét mat lién nhan xay ra do
t6n thuong lién quan dén MLF. Hoi chimg mét, mot nira 1a sy két hop giira liét nhin chdm chu
bén va liét mat lién nhan, gy ra boi ton thuong lién quan dén ca (a) PPRF cing bén hodc nhan
day VI cung bén va (b) MLF cung bén.

Hau hét cac ton thuong 1a nho1 mau cap tinh nhé va dugce tim thay ¢ khu vuc phia sau cau nao,
tuong ung vai vi tri cua cac con dudong trong than nao. Do d6, nhan thuc vé cac con dudong cua
than ndo kiém soat van dong mat ngang la rat quan trong dé tranh bo sét mot ton thuong nho &
cau ndo.
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(a) Sagittal T1weighted MR (b) Diagram

Lam sang

- Léch lién hop nhin cham chii bén: tiy thudc vo ndo hay cau nio kich thich hay pha huy
(Conjugate deviation due to cortical and pontine foci (irritative or destructive)
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Kich thich: vé ndo nhin doi bén, cau ndo nhin cung bén ton thuong. Uc ché: nguoc lai




- Sang thwong thé lwéi canh dwong gia cau (Paramedian Pontine Reticular Formation,
PPRF): liét chirc nang nhin cham cht ngang (cung bén)

- Vin déng mdt bét thwong khi ton thuwong PPRF (Eye Movement Abnormalities in PPRF)
Sang thwong mot bén: liét saccades ngang cung bén, c6 hay khong smooth pursuit hay VOR

cung bén, giai doan cap, nhin cham cht dbi bén ton thuong. Horizontal gaze-evoked nystagmus
khi nhin di bén ton thuong, pha nhanh d6i bén ton thuong.

Sang thuong hai bén: li¢t nhin ngang 2 bén va saccades doc chadm (do tam ngung hoat dong cua
noron)
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- Sang thwong nhan day VI (Abducens Nucleus): 11ét chirc nang nhin cham chu
ngang (cung bén)

MLF = medial longitudinal fasciculus
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a. Liét nhin cham cht ngang cung bén
- mét tat ca van dong lién hop hudng vé bén tén thuong (saccades, pursuit, VOR)
- khong anh hudéng van dong doc va hdi tu

b. Cép, nhin cham cht ddi bén t6n thuong

c. Horizontal gaze-evoked nystagmus khi nhin ddi bén t6n thuong, pha nhanh dbi bén ton thuong
(Horizontal gaze-evoked nystagmus occurs on looking contralesionally, with quick phases
directed away from the side of the lesion)

d. Liét mat cung bén (Ipsilesional facial palsy)

Chdn dodn phén biét Horizontal Gaze Palsy

a. Bénh bam sinh
b. Tén thwong than nio
- Pontine lesions: glioma, hemorrhage, infarct, mass, or arteriovenous malformation
- Foville's syndrome (lesions in the abducens nucleus and/or fascicle)
- One-and-a-half syndrome (lesions in the abducens nucleus and adjacent MLF)
- Anterior inferior cerebellar artery syndrome
- Central pontine myelinosis
c. Khéi choang chd 16n tiéu ndo
- Neurodegenerative diseases
- Wernicke's encephalopathy
- Sang thwong bé doc giita: ligt mdt lién nhén

(Lesions in the Medial Longitudinal Fasciculus: Internuclear Ophthalmoplegia)
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Can nguyén Internuclear Ophthalmoplegia

- Multiple sclerosis and other demyelinating diseases (commonly bilateral)
- Brainstem infarction (commonly unilateral)

- Brainstem and fourth ventricular tumor

- Arnold-Chiari malformation

- Hydrocephalus

- Infectious: bacterial, viral, spirochetal, AIDS



- Metabolic: hepatic encephalopathy, maple syrup urine disease (Bénh siré ni¢u): Réi
loan nay xay ra do thiéu enzyme BCKD. Nudc tiéu ctia nguoi bénh c6 muii nhu sird
trai cay, Fabry's disease

- Nutritional: Wernicke's encephalopathy, pernicious anemia

- Drug intoxication: barbiturates, lithium, narcotics, phenothiazine, propranolol,
tricyclic antidepressants

- Carcinomatous infiltration or remote effect of cancer (i.e., paraneoplastic)

- Progressive supranuclear palsy

- Sang thwong két hop nhén ddy VI va MLF: Hpi chitng mét va mét nira

Combined Lesions in the Abducens Nucleus and MLF (with or without PPRF): One-and-a-half
Syndrome

Liét nhin cham cht ngang cung bén t6n thuong va liét ma“:lt lién nhan (INO), véi giang mit (dwa
mat ra ngoai) mat doi bén ton thuong van dong con bao ton (Ipsilesional horizontal gaze palsy
and INO, with abduction of the contralesional eye being the only preserved movement)

thi du : HC mot va mét nira bén phai - nhin chdm ch phai: liét lién hop cham chu ngang (lién
hé nhan day VI phai) - nhin cham chu trai : thiéu hut khép vao ciia mat phai, abducting
nystagmus mat trai (lién h¢ bo doc gitra phai).

Sang thwvong nhan day VI+PPRF+MLF (bén phai): Paralytic poritine exotropia
WNhin thdng: mdt trai ldc ngoai(day IIT trai yéu do day VI phai tén thironsg)

Harn ché nhin ngang sang phai

WNhin ngang trdai, mar trai diea ngodi 16t, mdt phai dira vao trong han ché

Paralytic pontine exotropia ( liét cdu néo ldc ngodi):

Khi nhin thang, mat dbi bén ton thuong 1éch ra ngoai do khong ddi khang co thiang ngoai, nhan
day VI khong bi anh hudng (on looking straight ahead, the contralesional eye is deviated
outward due to unopposed action of the lateral rectus, which is in nervated by the intact
contralesional abducens nucleus).



Van dong mit doc va hoi tu khéng anh hudng (Vertical and vergence eye movements may be
spared)

Can nguyén cua One-and-a-Half Syndrome

- Multiple sclerosis

- Brainstem ischemia
- Tumor

- Hemorrhage

- Trauma

2. Trung tam nhin doc
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FEF = frontal eye field; nMLF = rostral interstitial nucleus of the medial longitudinal fasciculus
EBNs = excitatory burst neurons; INC = interstitial nucleus of Cajal; rip = nucleus raphe interpositus
MLF = medial longitudinal fasciculus; lll, IV, VI = third, fourth, sixth nerve nucleus
SR, IR = superior and infenor rectus; 10O, SO = inferior and supenor oblique

- Neurons kich thich va &c ché saccades doc va xoay & ddu nhdn ké bé doc gitta trung
ndo(riMLF) (Excitatory and inhibitory burst neurons for vertical and torsional saccades
are in the midbrain in rostral interstitial nucleus of MLF)

- Tich hop than kinh doc: nhdn ké Cajal(INC) (Vertical neural integrator: interstitial
nucleus of Cajal)

- Céc soi tryc tir nhan tién dinh di qua MLF dén INC d6i bén, riMLF va nhan rong roc(1V)
va van nhan(111) dé tao ra nhin doc (Axons from vestibular nuclei cross in MLF to




contralateral interstitial nucleus of Cajal, rostral interstitial nucleus of MLF and
trochlear and oculomotor nuclei to generate vertical gaze)

Nhan k& Cajal (tich hop than kinh doc) phong chiéu qua mép sau dén nhan k& Cajal dbi
bén va nhan van nhan va rong roc.(Interstitial nucleus of Cajal (vertical neural
integrator) projects through posterior commissure to contralateral interstitial nucleus of
Cajal and oculomotor and trochlear nucleus).

Lam sang

Li¢t nhin chiam chii lién hop theo chiéu dec (Vertical conjugate gaze palsy)

Sang thwong phan dau than nio lién hé ca INC va riMLF c6 thé gay liét nhin chim chu
doc (vertical gaze palsies)

+ Thromboembolism & vi tri chia doi cua basilar artery c¢d thé anh huéng Percheron’s
artery (thalamic-subthalamic paramedian artery), vai infarction lién quan medial
thalami va rostral midbrain, bao gom rostral interstitial nucleus of MLF, hai bén

+ Lién quan Bilateral thalamic c6 thé gay hon mé

+ Sang thuong Bilateral rostral midbrain c6 thé gay vertical gaze palsy (c6 thé khong rd
rang bn hén mé)

Sang thuwong phan lung anh hudng mép sau (posterior commissure) c6 thé gay liét nhin
cham cha doc Ién (vertical upward gaze palsy), thuong léch mat xuéng (downward
ocular deviation)

+ van dong mit tién dinh doc c6 thé khong anh hudng néu trung tim nhin cham chi doc
khéac khong anh huong (vestibulocephalic vertical eye movements (doll’s eyes) may be
intact if other vertical gaze centers are intact)

+ tuy nhién, khi sang thuong anh hudng nhan trung tam nhin cham chu doc, liét nhin doc
khong co thé khac phuc test nhiét hay mit bup-bé (However, when lesions affect nuclear
vertical gaze centers, vertical gaze paresis cannot be overcome by cold water caloric
testing or doll’s eyes maneuvers)

+ triéu chung lién hé: phan ly gan-anh sang, mat hay hoi tu qua muc, giat nhan cau hoi
tu- co rat va diu Collier.

(light-near dissociation (poor-to-absent pupil reactivity to light with preservation of near
reaction), absent or excessive convergence, convergence-retraction nystagmus, and
Collier’s sign (bilateral upper eyelid retraction).

+ nhém triéu chirng quan trong cua hoi ching lung nio gitra(hc Parinaud)

(This constellation of symptoms: dorsal midbrain syndrome (Parinaud’s syndrome).

Sang thuwong dau nhan ké b6 doc giga( riMLF): bit thuong Saccades doc va xoay

Sang thirong mot bén

+ saccades di xuéng cham trung binh bai vi phong chiéu xudng cting bén trong khi nang
Ién thi 2 bén (Mild slowing of downward saccades because projections to depressors are
ipsilateral, whereas those to elevators are bilateral).




+ giat nhan cau xoay dap d6i bén ton thuong (Torsional nystagmus beating contralateral
to the side of the lesion)

+ mét pha nhanh xoay cuing bén (Loss of ipsitorsional quick phases (e.g., right riMLF
lesion results in a loss of clockwise quick phases, from patient's point of view)

+ tinh trang, léch xoay ddi bén tén thuong (Static, contralesional torsional deviation)

+ hoi chiing mét va mot nira doc (Vertical one-and-a-half syndrome, manifested as either
An upgaze palsy in both eyes and monocular paresis of depression in the ipsilateral eye
or

A downgaze palsy in both eyes and monocular paresis of elevation in the ipsilateral eye)

Sang thwong hai bén

+ thuong hon bai vi ca hai riMLFs thudong duoc cung cip boi dm can giita sau d6i-dudi
doi (single posterior thalamic-subthalamic paramedian artery)

+ mét saccades doc va xoay (c6 thé nhiéu ¢ saccade xuéng hon di 1én)

(Vertical and torsional saccades are abolished (may be more pronounced for downward
than for upward saccades).

+ Vertical pursuit, VOR, gaze holding, ciing nhu horizontal saccades, khéng anh huong

Sang thwong nhdn ké Cajal (Lesions in the Interstitial Nucleus of Cajal)

Vertical saccades

rifLF
] Affected area: INC
INC wy =
- AMLF = rostral interstitial nucleus of the
medial longitudinal fasciculus

INC = interstitial nucleus of Cajal

[l = third nerve nucleus

IV = fourth nerve nucleus

VN = vestibular nucleus

Vortical VOR & MLF = medial longitudinal fasciculus
pursuit PoC = posterior commissure

Sang thuong mot bén

+ ton thuong giit vitng nhin chdm chu trong mit phang doc va xoay (Impaired gaze
holding in vertical and torsional planes)

+ phan &ng nghiéng miét (Ocular tilt reaction: skew deviation (contralesional
hypotropia),excyclotorsion of the contralesional eye (and incyclotorsion of the
ipsilesional eye), and contralesional head tilt)



+ giat nhan cau xoay pha nhanh ciing bén ton thuong, c6 hay khéng thanh phan dap
xubng (Torsional nystagmus that has ipsilesional quick phases (i.e., beats in opposite
direction to that caused by a riMLF lesion), with or without a downbeat component)

Sang thwong hai bén

+ ton thuong tt ca van dong theo chiu doc (All vertical movements (saccades, pursuit,
and VOR) are impaired (saccadic speed is normal).

+ ton thuong giit viing nhin cham chii trong mat phang doc va xoay (Impaired gaze
holding in vertical and torsional planes)

+ giat nhan cau dap Ién (Upbeat nystagmus)

+ ¢6 gap sau (Neck retroflexion)

- Sang thwong mép sau va nhdn mép sau: \igt nhin cham chi doc va héi chiing tién mai
(Lesions in the Posterior Commissure and the Nucleus of the Posterior Commissure:
Vertical Gaze Palsy and Pretectal Syndrome)
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+ liét nhin cham cht doc va mat chirc nang giir vitng nhin cham cha doc (Vertical gaze palsy and
loss of vertical gaze-holding (neural integrator) function)

+ anh hudng wu thé van dong mat nhin 1én: mat saccades 1én trén, theo dudi, VOR va hién tuong
Bell (Upward eye movements are predominantly affected: loss of upward saccades, pursuit,
VOR, and Bell's phenomenon)

+ saccades xudng va theo dudi c6 thé ton thuong, nhung VOR khong anh huong (Downward
saccades and smooth pursuit may be impaired, but VOR is relatively preserved)



+ léch nhin cham cht xudng dac biét xuat huyét trong ndo that & tré em sanh non(Downward
gaze deviation, especially in premature infants with intraventricular hemorrhage (a combination
of downgaze deviation and lid retraction)

+ Downbeat nystagmus

+ giat nhan cau hoi tyu- co rat bao gém saccades hoi tu khong ddng bo va dugc goi ra cd ging
saccades Ién trén (Convergence-retraction nystagmus consists of asynchronous convergent
saccades (i.e., not a true nystagmus) and is evoked by attempted upward saccades)

+ dong tir mat phan xa anh sang nhung khi mét hoi tu déng tir con co lai (Light-near dissociation
of the pupils)

+ co rt mi mat bénh 1y trong khi nhin thang phia trudc (Pathologic lid retraction while looking
straight ahead (Collier's sign))

+ Skew deviation
+ r6i loan van dong mat hoi tu va phan ky (Disturbances of vergence eye movements):

- Paralysis or spasm of convergence (liét hay co thac hoi ty)
- Paralysis of divergence (liét phan ky)
- Accommodation spasm or paresis(thich nghi co thac hay liét)

Axial MRI showing a pineal gland tumor (arrow) involving the pretectal area.

- Chan do4n phin biét liét chire niing nhin doc trong hgi chirng tién mai
(Differential Diagnosis of Vertical Gaze Palsy Pretectal syndrome)
(phan 1én nguyén nhan tuy thugc nhém tuai)

Tré em : Congenital aqueductal stenosis, leading to hydrocephalus, which stretches or
compresses the posterior commissure



Tubi 10-20: Pineal gland tumor (e.g., germinoma), causing direct compression on the posterior
commissure or obstructive hydrocephalus

Tudi 21-30: Head trauma, leading to subdural hematoma

Tudi 31-40: Vascular malformation (e.g., midbrain or thalamic hemorrhage)
Tudi 41-50: Multiple sclerosis

Tudi 51-60 years: Basilar artery stroke or infarction

Nguyén nhan khéac

Bién dudng: Niemann-Pick disease (type C), Gaucher's disease, Tay-Sachs disease, maple syrup
urine disease, Wilson's disease, kernicterus

Thudc: barbiturates, carbamazepine, neuroleptic agents

Thoai héa: progressive supranuclear palsy, Huntington's disease, Lytico-Bodig, corticobasal
ganglionic degeneration, Lewy bodies disease

Nhiém trung/viém nhiém: Whipple's disease, encephalitis, syphilis, tuberculoma

Hon hop (Miscellaneous): hypoxia, benign transient vertical gaze palsy in childhood,
mesencephalic clefts

Céc bénh ly khac két hep liét nhin dec trén nhan

- Right hemispheric strokes thuong két hop bilateral ptosis (or apraxia of eyelid opening)
and up-gaze palsies

- Huntington’s disease: gia tang saccadic latencie

- Progressive supranuclear palsy

- Parkinson’s disease: phbi hop bat thudng smooth pursuit movements va hypometric
saccades, dac biét giai doan mudn cua bénh

- Oculogyric crisis (phdn ing dystonic di véi mét sé loai thuéc hodgc tinh trang néi khoa
ddc trung bai s léch huong 18n khong tu chu kéo dai cia mat. Thudt ngir "oculogyric™
diing dé chi sw ndng 1én hai bén ciia nhin cham chii. Béng kinh c6 thé biéu hién
oculogyric seizures, con duoc goi la versive seizures)
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